Introduction
We have recently developed a method to dissociate intact follicles from the hamster ovary by microdissection to recover large follicles and by an enzymic treatment to isolate small follicles (Roy & Greenwald, 1985) . The follicles were classified into 10 stages based on histological criteria: Stages \-<\ consist of 1-4 layers of granulosa cells; Stage 5 has 5-6 layers of granulosa cells with early formation of thecal cells at the 6 layered follicle; Stage 6 has 7-8 layers of granulosa cells; Stage 7 shows incipient development of an antral cavity; Stages 8-10 are small, intermediate and large changes during the periovulatory period suggested that fluctuations in blood gonadotrophin con¬ centrations might not only account for the recruitment of the next set of follicles destined to ovulate but also stimulate the growth of small preantral follicles. The present study was designed to test this possibility by using hamsters in which ovulation was blocked by injecting phenobarbitone at the onset of the critical period on the day of pro-oestrus (Siegel, Bast & Greenwald, 1976) , which were hypophysectomized and subsequently treated with FSH (Moore & Greenwald, 1974) and those which were unilaterally ovariectomized (Bast & Greenwald, 1977) .
Materials and Methods
Adult, golden hamsters were used after at least 3 consecutive 4-day oestrous cycles were monitored (Day 1 = oestrus; Day 4 = pro-oestrus). The (Zarrow, Yochim & McCarthy, 1964 Bast & Greenwald (1974) for the hamster and LH was assayed by an ovine-ovine assay method described previously (Siegel et al., 1976) . The gonadotrophin concentrations were expressed in terms of NIAMDD rat FSH-RP-1 (21 NIH-FSH-Sl) and rat LH-RP-2 (003 NIH-LH-S1), respectively. The sensi¬ tivity of the rat-rat radioimmunoassay for FSH was 0045 ng/tube and 00195 ng/tube for LH in the ovine-ovine assay. The intra-assay coefficient of variation was 9-8% for FSH and 10-8% for LH and the samples were run in a single assay for each hormone. The lower limit of sensitivity in the progesterone assay was 5 pg/tube. Serum from chronically hypophysectomized and ovariectomized hamsters contained 0-6 ng immunoreactive progesterone/ml. The intra-assay coefficient of variation for progesterone was 5-2%. Follicular separation and in-vitro incubation with fiHJthymidine. Follicles in different stages of development were isolated from the ovaries as described previously (Roy & Greenwald, 1985 (Roy & Greenwald, 1985) .
Follicles ofall stages from one animal (with the exception of those in Exp. 3) were incubated in 1 ml KRHG with 1 % BSA in conical polystyrene tubes without capping at 37°C for 4 h in a Dubnoff metabolic shaker in the presence of 0-5 pCi [6-3H] Stages 1-6 and there were no significant differences in DNA synthesis compared to intact control animals (Fig. 2) (Table 3) .
Discussion
The first experiment (Fig. 1) (Roy & Greenwald, 1986) . The ability of phenobarbitone to block the gonadotrophin surges provided an excellent approach to analyse the roles of FSH and LH in the periovulatory period. In response to phenobarbitone DNA replication was reduced in follicles of all sizes except for the large antral follicles (Stage 10), the group destined to ovulate the next morning (Fig. 1) . It is likely that cells of the large preovulatory follicles were already differentiating and had ceased active multiplication. Absence of surge levels of gonadotrophins therefore had no effect on cell proliferation of Stage 10 follicles.
The LH contamination in 2-5 pg ovine FSH is about 100 ng and this dose of FSH was (Oxberry & Greenwald, 1982) . Hence, the effects of LH on follicles from Stage 5 and onwards can be exerted on both granulosa and thecal cells.
The secondary rise in serum FSH, beginning late on Day 4 and continuing through the afternoon of Day 1, is responsible for the recruitment of the large preantral follicles that will ovulate 4 days later (Greenwald & Siegel, 1982) . This concept is reinforced by the present study: injection of 2-5 pg FSH (with significant LH contamination) at 22:00 h on pro-oestrus overcame the phenobarbitone block and DNA synthesis at oestrus was restored to the normal range for Stage 1-8 follicles. Stage 9 and 10 follicles, which normally would have degenerated or ovulated, showed significant increases in DNA synthesis, perhaps because of the prolonged period of FSH action for 11 h ( (Fig. 2) . This corroborates previous autoradiographic findings that, in the hypophysectomized hamster, FSH but not LH stimulates follicular development and thymidine uptake, as well as labelling index and intensity, especially in follicles with 2-3 layers of granulosa cells (Chiras & Greenwald, 1978b) In all polytocous mammals that have been investigated, unilateral ovariectomy results in prompt follicular compensation from the remaining ovary. As found by Bast & Greenwald (1977) , unilateral ovariectomy resulted within 6 h in significant increases in both serum FSH and LH. This was accompanied by a rapid shift of follicles from Stages 4 to 5 (Roy & Greenwald, 1985) . However, on Day 3, 15:00 h there was actually a significant decrease in [3H]thymidine incorporation into DNA for Stages [5] [6] [7] [8] [9] [10] (Table 3) . Using autoradiography as an endpoint, at 4-10 h after unilateral ovariectomy on Day 3 follicles with 2-5 layers of granulosa showed no increase in numbers or percentage labelled (Chiras & Greenwald, 1978a (Chiras & Greenwald, 1978b) . LH also has been shown to reduce the in-vitro uptake of [14C]thymidine by the mouse ovary (How, Chaplin & Ryle, 1970) . We therefore suggest that, whereas FSH stimulates DNA synthesis (S phase), LH exerts a positive influence on cell mitosis (M phase) leading to the transformation of preantral to antral follicles. It is quite possible that the granulosa cells of rapidly growing follicles enter the S phase before 6 h after unilateral ovariectomy. Hence, examination at 1-3 h after unilateral ovariectomy might have increased the percentage of granulosa cells entering into the S phase. This is consistent with the observation that the doubling time for follicles can be as short at 6h, after in-vitro exposure to pulsatile LH (Peluso, Luttmer & Gruenberg, 1984 (Bast & Greenwald, 1977) . In the intact pro-oestrous hamster, follicles at stages [5] [6] [7] [8] 
